Highly Active Bio-Waste Cellulose Supported Poly(Amidoxime) Palladium(II) Complex for Heck Reactions by Islam, Md. Shaharul et al.
Accepted 15 February 2017
Available online 20 February 2017
Keywords:
Corn-cob cellulose
Arenediazonium salt
Heck reaction
Poly(amidoxime)
Palladium complex
1. Introduction
Palladium catalyzed Mizoroki-Heck rea
1972) which represents often a crucial syn
received considerable attention due to its
ance as well as its broad application ranging
chemistry to applied materials science (Nic
halides are successfully employed as electr
action due to their high reactivity but it s
backs such as high temperature and long rea
kind of electrophile replacing with aryl hali
Recently, Fu (Fu et al., 2002), Skrydstrup
Wang (Gong et al., 2016) and their co-wor
catalyzed Heck reaction of tosylate with
Jamison and his co-workers (Tasker et a
catalyzed Heck reaction of arenetosylate
However, arenediazonium tetraﬂuoroborat
instead of aryl halides and tosylates in th
coupling reaction (Jadhava et al., 2016). Th
using of arenediazonium salts over commo
* Corresponding author.
E-mail address: sha_inha@yahoo.com (S.M. Sarkar
http://dx.doi.org/10.1016/j.jclepro.2017.02.121
0959-6526/© 2017 Elsevier Ltd. All rights reserved.Contents lists available at ScienceDirect
Journal of Cleaner Production 149 (2017) 1045e1050Journal of Cleaner Productionrte
s
ah
Gam
8840
ted
ctro
ive
ivel
.e lsHighly active bio-waste cellulose suppo
palladium(II) complex for Heck reaction
Md. Shaharul Islam a, Md. Lutfor Rahman b, Mashit
Shaheen M. Sarkar a, *
a Faculty of Industrial Sciences and Technology, University Malaysia Pahang, Kuantan,
b Faculty of Science and Natural Resources, University Malaysia Sabah, Kota Kinabalu,
a r t i c l e i n f o
Article history:
Received 5 September 2016
Received in revised form
14 February 2017
a b s t r a c t
Corn-cob cellulose suppor
ﬁeld emission scanning ele
(HR-TEM), energy dispers
analysis (TGA) and induct
journal homepage: wwwcellulose supported heterogen
Mizoroki-Heck reaction of ary
give the corresponding cross-
from the reaction mixtures an
catalytic performance.
ction (Heck and Nolley,
thetic reaction step has
functional group toler-
from synthetic organic
olaou et al., 2005). Aryl
ophiles in the Heck re-
uffers numerous draw-
ction time. Thus, a new
de is still in demanding.
(Hansen et al., 2006),
kers have reported Pd-
electron poor oleﬁns.
l., 2014) described Ni-
with aliphatic oleﬁns.
e salts also can be used
e Heck-Matsuda cross-
e practical beneﬁts by
n electrophiles such as
).d poly(amidoxime)
Mohd Yusoff a,
bang, 26300, Malaysia
0, Sabah, Malaysia
poly(amidoxime) Pd(II) complex was synthesized and characterized by
n microscopy (FE-SEM), high-resolution transmission electron microscopy
X-ray (EDX), X-ray photoelectron spectroscopy (XPS), thermogravimetric
y coupled plasma atomic emission spectroscopy (ICP-AES) analyses. The
eous Pd(II) complex showed high stability and catalytic activity towards
l halides and arenediazonium tetraﬂuoroborate with a variety of oleﬁns to
coupling products in up to 97% yield. The Pd(II) complex was separated
d repeatedly used up to seven times without any signiﬁcant decrease of its
evier .com/locate/ jc lepro© 2017 Elsevier Ltd. All rights reserved.
aromatic halides and triﬂates are economic, environment-friendly
and synthetic accessibility since these salts can be easily prepared
from cheap and commercially available amines (Bu et al., 2015).
Nevertheless, homogeneous palladium-based catalyzed Heck
reaction (Gøgsig et al., 2012) has signiﬁcant drawbacks including
low stability of themetal catalysts, toxicity caused by residual metal
species, and difﬁcult to recover the catalysts, which have impeded
large-scale production in industry. Moreover, the homogeneous
palladium catalysts tend to lose their catalytic activity because of
aggregation and precipitation as a palladium metal (Astruc, 2007).
High cost of metal catalysts, toxicity of the reaction residues,
complication to isolate the ﬁnal product and the catalyst precursors
demanded to develop easily recoverable metal catalysts that can be
reused without reduction of their catalytic activity (Rouhi, 2004).
To overcome these serious issues a common strategy has been
adopted to prepare heterogeneous metal catalysts by anchoring of
the suitable metal salts onto the solid support which provides high
catalytic activity and selectivity. In recent years, numerous het-
erogeneous supported palladium catalysts have been successfully
employed to the Mizoroki-Heck reaction such as mesoporous ma-
terials MCM-41 (Sarkar et al., 2007), MCM-48 (Sarkar et al., 2015),
polymers (Yamada et al., 2012), activated carbons (Xu et al., 2012),
graphene (Benyounes et al., 2015) and cellulose (Jadhav et al., 2016).
However, instead of these hybrid systems, the number of examples
